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5 BIRDGED AZA-BICYCLIC DERIVATIVES AS SUBSTANCE P ANTAGONISTS 

Background of thg invention 
The present invention relates to novel bridged aza- 
bicyclic derivatives as Substance receptor and related 
compounds, pharmaceutical compositions comprising such 
10 compounds and the use of such compounds in the treatment and 
prevention of inflammatory and central nervous system 
disorders, as well as several other disorders. The 
pharmaceutical^ active compounds of this invention are 
substance receptor. This invention also relates to novel 
15 intermediates used in the synthesis of such substance 
receptor. 

Substance P is a naturally occurring undecapeptide 
belonging to the tachykinin family of peptides, the latter 
being named because of their prompt stimulatory action on 
20 smooth muscle tissue. More specifically, substance P is a 
pharmacologically active neuropeptide that is produced in 
mammals (having originally been isolated from gut) and 
possesses a characteristic amino acid sequence that is 
illustrated by D. P. veber e£ aJL. in U.S. Patent No. 
25 4,680,283. The wide involvement of substance P and other 
tachykinins in the pathophysiology of numerous diseases has 
been amply demonstrated in the art. For instance, substance 
P has recently been shown to be involved in the transmission 
of paxn or migraine (see B.E.B. Sandberg et al . , Journal of 
Medieval ChPTnisl-nr , 25, 1009 (1982)), as well as in central 
nervous system disorders such as anxiety and schizophrenia, 
in respiratory and inflammatory diseases such as asthma and 
rheumatoid arthritis, respectively, i„ rheumatic diseases 
such as fibrositis, and in gastrointestinal disorders and 
diseases of the GI tract such as ulcerative colitis and 
Crohn's disease, etc. (see D. Regoli in "Trends in Cluster 
Headache," edited by F. sicuteri et al. , Elsevier Scientific 
Publishers, Amsterdam, pp. 85-95 (1987)). 

Attempts have been made to provide antagonists for 
substance P and other tachykinin peptides in order to more 
effectively treat the various disorders and diseases listed 
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above. The few such antagonists thus far described are 
generally divided between peptide-like and non peptide-like 
in nature. Peptide-like antagonists are too labile from a 
metabolic point of view to serve as practical therapeutic 
5 agents in the treatment of disease. Non-peptidic 
antagonists of the present invention, on the other hand, do 
not possess this drawback, being far more stable from a 
metabolic point of view than the agents referred to above. 
Quinuclidine derivatives and related compounds that 

10 exhibit activity as substance P receptor antagonists are 
referred to in PCT Patent Application PCT/US 89/05338, filed 
November 20, 1989, United States Patent Application Serial 
No. 557,442 filed July 23, 1990, PCT Application 
PCT/US91/02853 filed on April 25, 1991 and PCT Application 

15 PCT/US91/03369 filed on May 14, 1991. 

Monocyclic piperdine compounds are referred to in 
European Patent Publication 0,436,334 published on July 10, 
1990. 

Piperidine derivatives and related heterocyclic 
20 nitrogen containing compounds that are useful as substance 
receptor are referred to in United States Patent Application 
Serial No. 590,423 filed September 28, 1990, United States 
Patent Application Serial No. 717,943 filed on June 20, 
1991, and United States Patent Application Serial No. 
25 724,268 filed July l, 1991. Non-peptidic antagonists have 
also been described in published European patent application 
0436334. 

Summary of the Invention 
The present invention relates to compounds of the 
30 formula 
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wherein m is an integer from 0 to 8, and any one of the 
carbon-carbon single bonds of (CH 2 ) m may optionally be 
replaced by a carbon-carbon double bond or a carbon-carbon 
20 triple bond, and any one of the carbon atoms of said (CH 2 ) B 
may optionally be substituted with R 8 ; 

w is an integer from 0 to 2; 

y is an integer from 1 to 4; 

z is an integer from 1 to 4, and wherein any one of the 
25 carbon atoms of said (CH 2 ) Z may optionally be substituted with 

R 4 ; 

R 1 is hydrogen or (C r C % ) alkyl optionally substituted 
with hydroxy, alkoxy or fluoro; 

R 2 is a group selected from hydrogen, (C r c 6 ) straight or 

30 branched alkyl, (C 3 -C 7 )cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, indanyl, and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 

35 and quinolyl; phenyl (C^CJ alkyl, benzhydryl and benzyl, 
wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 



10 



15 



20 



WO 93/23380 PCT/US93/01429 

-4- 

pyridyl and wherein each of said aryl and heteroaryl groups 
and the phenyl moieties of said benzyl, phenyl (Cj-C 6 .) alkyl 
and benzhydryl may optionally be substituted with one or 
more substituents independently selected from halo, nitro, 
5 (C t -C«) alkyl, (C.-c^alkoxy, tr if luoromethy 1 , amino, 

0 o 
(C,-C 6 )-alkylamino, (c r c 6 ) alkyl-o-l- , ( Cl -c 6 ) alkyl-o-c- 

0 o 
(c.-c,) alkyl, (C,-c 6 )alkyl-c-o-, (q-c,) alkyl-c- 

o o 
(q-c^alkyl-o-, (C 1 -c 6 )alkyl-c-, (C,-c 6 )alkyl-c- 

o 

(A-Cj) alkyl-, di-Cd-CfiJalkylamino, -CNH-(C f -C^) alkyl, (c,-c 6 )- 

" II II 

alkyl-C-NH-(C r C 6 ) alkyl, -NHCH and -NHC-(C,-C 6 ) alkyl; 

R 5 is hydrogen, phenyl or ( Ct-CJ alkyl ; 

or R 2 and R 5 , together with the carbon to which they are 

attached, form a saturated carbocyclic ring having from 3 to 

7 carbon atoms wherein one of said carbon atoms may 

optionally be replaced by oxygen, nitrogen or sulfur; 

R 3 is aryl selected from phenyl, indanyl, and naphthyl; 

heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 

isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 

and quinolyl; or cycloalkyl having 3 to 7 carbon atoms 

wherein one of said carbon atoms may optionally be replaced 

by nitrogen, oxygen or sulfur; wherein each of said aryl and 

heteroaryl groups may optionally be substituted with one or 

more substituents, and said (C 3 -c,) cycloalkyl may optionally 

be substituted with one or two substituents, each of said 

substituents being independently selected from halo, nitro, 

(C,-C 6 ) alkyl optionally substituted with from one to three 

fluorine atoms, (C,-C 6 ) alkoxy optionally substituted with 

from one to three fluorine atoms, trif luoromethy 1, phenyl, 
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0 

amino, (C,-C 6 ) alkylamino, (C,-c 6 )dialkyl amino, -c-NH-(C,- 
5 o o 

c 6 ) alkyl, (C,-c 6 )alkyl-C-NH-(c r c 6 ) alkyl, -nhch and 
O 

10 || 

-NHC-(C,-C 6 ) alkyl; 

R 4 is independently selected from hydrogen, hydroxy, 
halo, amino, oxo (=0), nitrile, 

(C,-C 6 ) alkylamino, di-(C,-C 6 ) alkylamino, (C,-C t )alkoxy, 
15 o o 

(C,-C 6 )alkyl-o-c-, (q-QJalkyl-O-C-tc.-cjalkyl, 
o o 

20 (c,-c 6 )alkyl-c-o-, (C,-c 6 )alkyl-c-(C,-C 6 )alkyl-o-, 
hydroxy- (c,-C 6 ) alkyl, (C,-C 6 ) alkoxy (C,-C 4 ) alkyl, 
O o 

(C,-C 6 )alkyl-c-, (C,-C 6 )alkyl-C-(C,-c 6 ) alkyl-, and the groups 
25 set forth in the definition of R 2 ; 



R* is NHCR 9 , NHCHjR 9 , NHS0 2 R» or one of the groups set 
forth in any of the definitions of R 2 and R 4 ; 
30 R 4 is oximino (=NOH) or one of the groups set forth in 

any of the definitions of R 2 and R 4 ; 

R 9 is (C,-C 6 ) alkyl, hydrogen, phenyl or phenyl (c,- 
C 6 ) alkyl; 

with the proviso that (a) when m is 0, R 8 is absent, (b) 
35 neither R 4 , R 6 , nor R J can form, together with the carbon to 
which it is attached, a ring with R 5 , (c) the sum of y and z 
must be less than 7. 

Preferred compounds of formula I are those wherein m, 
w, y, 2, R 3 , R 4 , R s , R 6 , and R 1 are defined as above and R 2 is 
40 a radical selected from phenyl, naphthyl and benzhydry 1 ; 
wherein each of said phenyl, naphthyl and benzhydryl may 
optionally be substituted with one or more substituents 
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independently selected from halo, nitro, (C,-C 6 ) alkyl, 
(C 1 -c s )alkoxy / trifluoromethyl, amino, 

0 o 

1 • If 

5 (C,-C 6 )-alkylamino, (C^CjJalkyl-O-C-, (C,-C 6 )alkyl-0-c- 

O o 

H V 
(C,-C 6 ) alkyl, (C^CsJalkyl-C-O-, (C,-C s )alkyl-C- 

O O 

10 II II " 

(C,-C 6 ) alky 1-0- , (C,-C s )alkyl-c-, (C,-C 5 )alkyl-C- 

0 

(C,-C fi ) alkyl-, di-(C,-C 6 )alkylamino, -CNH- (C^-C^) alkyl, (C,-C 6 )- 
15 o O o 

I i II 
alkyl-C-NH-(C,-C 6 ) alkyl, -NHCH and -NHC-(C,-C 6 ) alkyl; and 

wherein one of the phenyl moieties of said benzhydryl may 

optionally be replaced by naphthyl, thienyl, furyl or 

20 pyridyl. 

The present invention also relates to compounds of 
formula I wherein m, w, y, z, R 3 , R*, R« and R* are defined as 
above; and 

R 2 is a group selected from hydrogen, phenyl, naphthyl 
25 and benzhydryl; wherein each of said phenyl, naphthyl and 
benzhydryl may optionally be substituted with one or more 
substituents independently selected from halo, nitro, (C^-c^) 
alkyl, (C,-C 6 ) alkoxy, trifluoromethyl, amino, 

O o 

30 ir n 

(C,-C 6 )-alkylamino, (C l -C 6 )alkyl-0-C- # (C,-^) alkyl-O-C- 

O 0 

II II 
(q-q,) alkyl, (q-cjalkyl-C-O-, (C,-C s )alkyl-c- 

35 O o 

(q-CJalkyl-O-, (q-Cs) alkyl -C-, (C t -C 6 ) alkyl-C- 

0 

40 (C.-CJ alkyl-, di-(C,-c 6 )alkylamino, -CNH- (0,-Cg) alkyl , (C,-c s ) - 
O O o 

II II B 

alky 1-C-NH- (C,-C 6 ) alkyl, -NHCH and -NHC-(C,-C 6 ) alkyl; and 
wherein one of the phenyl moieties of said benzhydryl may 
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optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; and 

R 4 is independently selected from hydrogen, hydroxy, 
halo, amino, oxo (=0) , nitrile, 
5 ( C,-C 6 ) alky lamino , di- ( C,-C 6 ) alkylamino , ( C,-c 6 ) alkoxy , 

O o 

II II 
(q-cjalkyl-o-c-, (C r c 6 )alkyl-o-c-(C r C 6 )alkyl, 

O o 

10 II II 

(C,-C fi ) alkyl-C-O-, (C,-C 6 ) alkyl-C- (C,-C 6 ) alkyl-O-, 

hydroxy- (C r C 6 ) alkyl, (C,-C 6 ) alkoxy <C,-C 6 ) alky 1 

O o 

II II 
15 (C,-C 6 )alkyl-C- f (C r C 6 ) alky l-C-fC,-^) alkyl-, (C,-C 6 )alkyl and 

phenyl . 

A preferred compound of the formula I is (3RS,4RS)-3- 
phenyl-4-( 2 -methoxybenzyl) amino-2-azabicyclo-[3 . 3 . 1] nonane. 

Other compounds of the present invention include: 
20 ( 3RS , 4RS ) -3 -pheny 1-4- (2 -methoxybenzyl) amino- 2- 

azabicyclo [3.3. 1] nonane ; 

(3RS,4RS) -3-phenyl-4- (5-chloro-2-methoxybenzy) amino-2- 
azabicyclo [3.3.1] nonane ; 

(3RS , 4RS) -3-phenyl-4- (2 , 5-dimethoxybenzyl) amino-2- 

2 5 azabicy c lo [3.3.1] nonane ; 

(3RS,4RS) -3-phenyl-4-(3,5-dif luoro-2-methoxybenzyl) - 
amino-2 -azabicyclo [3.3.1] nonane ; 

(3RS, 4RS) -3-phenyl-4-(5-f luoro-2-methoxybenzyl) amino-2- 
azabicyclo [ 3 ♦ 3 . 1 ] nonane ; 
30 (3RS, 4RS) -3 -phenyl -4- ( 5-trif luoromethoxy-2 - 

methoxybenzyl) amino-2-azabicyclo[3 . 3 .1] nonane; 

(3RS r 4RS) -3-phenyl-4-(5-methyl-2-methoxybenzyl) amino-2- 
azabicyclo [3.3.1] nonane ; 

(3RS,4RS)-3-phenyl-4-(5-trifluoromethyl-2- 

3 5 methoxybenzyl) amino-2-azabicyclo [3.3.1] nonane ; 

{ 3RS , 4RS ) -3-phenyl-4- ( 2 -methoxybenzyl) amino- 2- 
azabicyclo [3.2.1] octane ; 

(3RS , 4RS) -3-phenyl-4-(5-chloro-2-methoxybenzyl) amino-2- 
azabicyclo [3.2.1] octane ; 
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(3RS, 4RS) -3-phenyl-4-(2, 5-dimethoxybenzyl) amino-2 
azabicyclo [3.2.1] octane ; 

( 3RS , 4RS) -3-phenyl-4-(3, 5-dif luoro-2 
methoxybenzyl) amino-2-azabicyclo [3.2.1] octane ; 
5 ( 3RS , 4RS ) -3 -phenyl-4- ( 5-f luoro-2-methoxybenzy 1 ) amino-2 

azabicyclo [ 3 . 2 . 1] octane ; 

(3RS , 4RS) -3-phenyl-4- (5-trif luoromethoxy-2 
methoxybenzyl ) amino-2-azabicy clo [3.2.1] octane ; 

(3RS, 4 RS) -3 -phenyl-4- (5, tr if luoromethy 1-2 
10 methoxybenzy 1) amino-2 -azabicyclo [3.2.1] octane ; 

(3RS , 4RS) -3 -phenyl-4 - (5-methy 1-2 -methoxybenzy 1) amino-2 
azabicyclo [3.2. 1] octane; 

(3RS, 4RS) -3-phenyl-4-(2-methoxybenzyl) amino-8-methyl-2 
azabicyclo [3. 3.1] nonane; 

15 (3RS,4RS r 8SR)-3-phenyl-4-(5-chloro-2 
methoxybenzy 1) amino-B-methy 1-2 -azabicyclo [3.3.1] nonane; 

(3RS, 4RS, 8SR) -3-phenyl-4- (2 , 5-dimethoxybenzyl) amino-8- 
methy 1-2-azabicyclo [ 3.3. 1] nonane; 

( 3 RS , 4RS f 8 SR ) -3 -phenyl- 4- ( 3 , 5-dif luoro-2- 
20 methoxybenzy!) amino-8-methy 1-2-azabicyclo [3. 3 . ijnonane; 

( 3 RS , 4RS , 8 SR) -3 -phenyl-4- (5-f luoro-2- 
methoxybenzyl) amino-8-methyl-2 -azabicyclo [3.3.1] nonane ; 

( 3RS , 4RS , 8 SR) -3 -phenyl-4 - ( 5-tr if luoromethoxy-2 - 
methoxybenzyl) amino-8-methyl-2-azabicyclo [3 .3 . 1] nonane; 
25 (3RS,4RS,8SR)- 3 -ph eny 1 - 4-(5-methyl-2- 

methoxybenzyl) amino-8-methyl-2 -azabicyclo [3 . 3 . 1] nonane; 

(3RS, 4RS,8SR) -3-pheny 1-4 - (5-trif luoromethyl-2 - 
methoxybenzyl) amiho-8-methy 1-2-azabicyclo [3 . 3 . l]nonane; 

( 3RS , 4RS , 7SR) -3 -phenyl-4- ( 2-methoxybenzyl) amino-7- 
3 0 methyl-2 -azabicyclo [3.2.1] octane ; 

(3RS , 4RS / 7SR)-3-phenyl-4-(5-chloro-2- 
methoxybenzyl) amino-7-methy 1-2-azabicyclo [3.2. 1] octane; 

(3RS, 4RS, 7SR) -3 -phenyl-4- ( 2 r 5 -dimethoxy benzyl) amino- 7- 
methyl-2-azabicyclo [3 . 2 . 1] octane; 
35 (3RS,4RS,7SR) -3 -phenyl-4- (3 f 5-dif luoro-2- 

methoxybehzyl) amino-7-methyl-2-azabicyclo [3 . 2 . ljoctane; 



WO 93/23380 PCT/US93/01429 

-9- 

( 3RS , 4RS f 7SR) - 3- phenyl-4 - (5-f luoro-2- 
methoxybenzyl) amino-7-methyl-2-azabicyclo [3.2.1] octane ; 

( 3RS , 4RS , 7SR) - 3 -pheny 1-4 - ( 5-tr i f luoromethoxy-2 - 
methoxybenzyl) amino-7-methyl-2-azabicyclo [3.2.1] octane ; 
5 ( 3 RS , 4RS , 7SR) -3 -phenyl- 4- (5-tr if luor omethy 1-2 - 

methoxybenzyl) amino-7-methyl-2-azabicyclo [3.2.1] octane ; 

( 3 RS , 4RS, 7SR) -3-phenyl-4 - (5-methyl-2- 
methoxybenzyl)amino-7-methyl-2-azabicyclo[ 3. 2.1] octane; 

( 3 RS , 4 RS , 8 SR ) - 3 -phenyl- 4 - ( 2 -methoxyben zy 1 ) am ino- 8 - 
10 carbomethoxy-2-azabicyclo [3.3.1] nonane ; 

( 3RS , 4RS , 8SR) -3-phenyl-4 - ( 5-chloro-2 -methoxybenzyl) - 
amino-8-carbomethoxy-2-azabicyclo[3 . 3 . 1] nonane; 

(3RS, 4RS / BSR) -3-phenyl-4- (2 , 5-dimethoxybenzyl) amino-B- 
carbomethoxy-2-azabicyclo [3.3.1] nonane ; 
15 (3RS, 4RS, 8SR) -3 -pheny 1-4 -( 3 , 5-dif luoro-2 -methoxy- 

benzyl) -amino-8-carbomethoxy-2-azabicyclo [3 . 3 . 1] nonane; 

( 3 RS , 4 RS , 8 SR ) -3 -pheny 1-4 - ( 5 - f luor o- 2 -methoxy ben zy 1 ) - 
amino-8-carbomethoxy-2-azabicyclo [3.3.1] nonane ; 

( 3RS , 4RS , 8SR) -3 -phenyl-4 - ( 5-tr if luoromethoxy-2 - 
20 methoxyben zyl) amino-8-carbomethoxy-2-azabicyclo- 
[3. 3 . l]nonane; 

(3RS, 4RS , 8SR) -3-phenyl-4- ( 5-methy 1-2 -methoxybenzyl) - 
amino-8-carbomethoxy-2-azabicyclo[3 . 3 . 1] nonane; 

( 3RS , 4RS , 8SR) -3 -phenyl-4- ( 5-tr if luor omethy 1-2- 
25 methoxybenzyl) amino-8-carbomethoxy-2- 
azabicyclo [3.3.1] nonane ; 

(3RS,4RS, 7SR)-3-phenyl-4-(2-methoxybenzyl)amino-7- 
carbomethoxy-2-azabicyclo [3.2. 1] octane ; 

( 3RS , 4RS r 7SR) -3-phenyl-4 - (5-chloro-2- 

30 methoxybenzyl) amino-7-carbomethoxy-2- 
azabicy clo [ 3.2.1] octane ; 

( 3RS , 4RS , 7SR) -3 -pheny 1-4 - ( 2 , 5-dimethoxybenzyl ) amino-7 - 
carbomethoxy-1-azabicyclo [ 3.2. 1] octane ; 

(3RS r 4RS, 7SR) -3-phenyl-4- (3 , 5-dif luoro-2- 
35 methoxybenzyl) amino-7 -car bomethoxy- 2 - 
azabicyclo[ 3 . 2 . 1] octane; 
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( 3 RS , 4 RS , 7SR) -3 -phenyl-4 - ( 5-f luoro-2 - 
lethoxybenzyl) aiino-7-carboiethoxy-2 - 
az ab icyclo [3.2/1} octane ; 

( 3RS i 4RS , 7 SR) -3 -phenyl-4- ( 5-trif luoromethoxy-2 - 
5 methoxybenzyl) amino-7-carboiethoxy-2* 

azabicyclo [3. 2.1] octane; * 

( 3RS f 4RS , 7SR) - 3 -phenyl-4- ( 5-trif luoromethyl-2 - 
methoxyben z y l)amino-7-carbomethoxy-2 - 
azabicyclo [ 3 . 2 * 1] octane ; 
10 (3RS,4RS,7SR)-3.-phenyl-4-(5-methyl-2- 
methoxy benzyl) amino-7-carbomethoxy-2- 
azab icyclo [ 3 . 2 . 1] octane; 

(3RS , 4RS 1 8 SR) -3 -phenyl-4 - ( 2 -^methoxybenzy 1 ) amino-8 - 
car boxy-2-azabicyclo [3.3.1] nonane ; 
15 ( 3 RS , 4 RS , 8 SR ) - 3 - p h eny 1 -4 - ( 5 -ch 1 or o- 2 - 

methoxybenzyl) amino-a-carboxy-2 -azabicyclo [3.3.1] nonane ; 

( 3RS , 4RS , 8 SR) -3 -phenyl-4 - ( 2 , 5-dimethoxybenzy 1) amino-8 - 
carboxy-2 -azabicyc lo [3.3 . 1 ] nonane ; 

( 3 RS , 4RS r 8 SR ) -3 -phenyl-4- (3 r 5-f luoro-2- 
20 methoxybenzyl) amino-8-carboxy-2-azabicyclo[3 .3 . 1 Jnonane; 

(3RS, 4RS , 8 SR ) - 3 -phe ny 1 - 4 - (5-fluoro-2- 
methoxybenzyl) amino-8-carboxy-2-azabicyclo[3 . 3 . l]nonane; 

(3RS , 4RS , 8SR) -3 -phenyl— 4— ( 5— tr if luoromethoxy-2 - 
methoxybenzyl) amino- 8 -carboxy-2 -azabicyclo [3 . 3 . l]nonane; 
25 (3RS,4RS,8SR)-3-phenyl-4-{5-methyl-2- 
methoxybenzyl) amino-8-carboxy-2-azabicyclo[3 . 3 . l]nonane; 

( 3RS , 4RS , 8 SR)- 3 -phenyl-4- (5-trif luoromethy 1-2- 
methoxybenzyl) amino-8-carboxy-2 -azabicyclo [3 . a. 1] nonane; 

( 3 RS , 4 RS # 7 SR ) -3 -phenyl-4- ( 2 -methoxybenzyl ) amino-7 - 
3 0 carboxy-2 -azabicyclo [3.2.1] octane ; 

(3RS,4RS,7SR)-3-phenyl-4-(5-chloro-2- 
methoxybenzyl) amino-7-carboxy-2-azabicyclo[3 . 2 . 1] octane; 

(3RS, 4RS, 7SR) -3 -phenyl-4 - ( 2 , 5-dimethoxybenzyl) amino-7- 
carboxy-2-azabicyclo [ 3 » 2 * 1] octane; 
35 ( 3 RS , 4RS , 7 SR) -3 -phenyl- 4- ( 3 , 5-dif luor o-2 - 

methoxybenzyl) amino-7-carboxy-2-azabicyclo[3 . 2 . 1] octane; 
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( 3RS , 4 RS , 7 S R ) -3-phenyl-4- (5-f luoro-2- 
methoxybenzyl) amino-7-carboxy-2-azabicyclo( 3 .2.1] octane ; 

( 3RS , 4RS , 7SR) -3 -pheny 1-4 - ( 5-tr if luoromethoxy-2 - 
methoxybenzyl) amino-7 -carboxy-2 -azabicyclo [3.2.1] octane ; 
5 (3RS, 4RS, 7SR) -3 -pheny 1-4- (5-tr if luor omethy 1-2 - 

methoxybenzyl) amino-7-carboxy-2-azabicyclo [3.2.1] octane ; 
and 

(3RS,4RS,7SR)-3-phenyl-4-(5-methyl-2-methoxybenzyl)- 
amino-7-carboxy-2-azabicyclo[3 . 2 . 1] octane; 
10 The present invention also relates to compounds of the 

formula 



15 



20 




25 wherein w # y, z, R 2 , R 4 , R 3 , and R 7 are defined as above. The 
compounds of formula IV are novel intermediates used in the 
synthesis of compounds of formula I. 

A preferred compound of formula IV is (3RS,4RS)-2- 
(benzyloxycarbonyl) -3-phenyl-4-amino-2- 
30 azabicyclo[3.3.1]nonane. 

The present invention also relates to compounds of the 
formula 
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15 wherein w, y, z, R 2 , R 4 , and R 5 are defined as above. The 
compounds of formula V are novel intermediates used in the 
synthesis of compounds of formula I. 

A preferred compound of formula V is (3RS,4RS)-2- 
( ben zyloxyc ar bony 1) -3-phenyl-4-carboxamide-2- 
2 0 azabicyclo [3.3.1] nonane . 

The present invention also relates to compounds of the 
formula 



25 



30 




35 

wherein w, y, z, R 2 f R 4 , and R 5 are defined as above and R 7 is 
selected from the group H f alkyl (C,-C 6 ) branched or 
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unbranched. The compounds of formula VI are novel 
intermediates used in the synthesis of compounds of formula 
I. 

A preferred compound of formula VI is (3RS,4RS)-2- 

5 (benzyloxycarbonyl)-3-phenyl-2-azabicyclo-[3.3.l]nonane-4- 
carboxylic acid, methyl ester. 

The present invention also relates to compounds of the 
formula 



10 



15 



20 



H 



R 7 00C- 



HN- 
I 




/ 



(CH 2 ) 



<CH*>, 



N D2 



Cbz R 5 



VI I 

wherein v, y, z , tf, and R s are as defined for compounds of 
formula I and R 7 is selected from hydrogen and (C,-C 6 ) alkyl. 
25 The compounds of formula VII are novel intermediates used in 
the synthesis of compounds of formula I. 

The present invention also relates to compounds of the 
formula 



30 



35 
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10 



H 
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N I 




CCH 2 ) y 
(CH 2 ) W y 



TBOriS 7 I ^ R 2 
R 5 



VIII 



20 



25 



15 

wherein w, y, z, R 2 , R 4 , R 5 and R 7 are as defined for 
compounds of formula I- The compounds of formula VIII are 
novel intermediates used in the synthesis of compounds of 
the formula I. 

The term "halo," as used herein, unless otherwise 
indicated, includes chloro, fluoro, bromo and iodo. 

The term "alky!," as used herein, unless otherwise 
indicated, includes saturated monovalent hydrocarbon 
radicals having straight or branched or cyclic moieties or 
combinations thereof. 

The term "one or more substituents, " as used herein, 
includes from one to the maximum number of substituents 
possible based on the number of available bonding sites. 

Formula I above includes compounds identical to those 
depicted but for the fact that one or more hydrogen atoms 
are replaced by radioactive isotopes thereof. Such 
radiolabeled compounds are useful as research and 
diagnostic tools in metabolism pharmokinetic studies and in 
binding assays. Specific applications in research include 
35 radioligand binding assays, autoradiography studies and in 
vivo binding studies, while specific applications in the 
diagnostic area include studies of the substance P receptor 



30 
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in the human brain and in vivo binding in the relevant 
tissues for inflammation, e.g., immune-type cells or cells 
that are directly involved in inflammatory bowel disorders 
and the like. 

5 The present invention also relates to a pharmaceutical 

composition for treating or preventing a condition selected 
from the group consisting of inflammatory diseases (e.g., 
arthritis, psoriasis, asthma and inflammatory bowel 
disease), reflux gastroesophogal disease, hypertension, 

10 anxiety, depression or dysthymic disorders, colitis, 
psychosis, pain, allergies such as eczema and rhinitis, 
chronic obstructive airways disease, hypersensitivity 
disorders such as poison ivy, vasospastic diseases such as 
angina, migraine and Reynaud's disease, fibrosing and 

15 collagen diseases such as scleroderma and eosinophilic 
fascioliasis, reflex sympathetic dystrophy such as 
shoulder /hand syndrome, addiction disorders such as 
alcoholism, stress related somatic disorders, peripheral 
neuropathy, neuralgia, neuropathological disorders such as 

20 Alzheimer's disease, AIDS related dementia, diabetic 
neuropathy and multiple sclerosis, disorders related to 
immune enhancement or suppression such as systemic lupus 
erythematosus, and rheumatic diseases such as fibrositis in 
a mammal, including a human, comprising an amount of a 

25 compound of the formula I, or a pharmaceutically acceptable 
salt thereof, effective in treating or preventing such 
condition, and a pharmaceutically acceptable carrier. 

The present invention also relates to a method of 
treating or preventing a condition selected from the group 

30 consisting of inflammatory diseases (e.g., arthritis, 
psoriasis, asthma and inflammatory bowel disease), reflux 
gastroesophogal disease, hypertension, anxiety, depression 
or dysthymic disorders, colitis, psychosis, pain, allergies 
such as eczema and rhinitis, chronic obstructive airways 

3 5 disease, hypersensitivity disorders such as poison ivy, 
vasospastic diseases such as angina, migraine and Reynaud's 
disease, fibrosing and collagen diseases such as scleroderma 
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and eosinophilic fascioliasis, reflex sympathetic dystrophy 
such as shoulder/hand syndrome, addiction disorders such as 
alcoholism, stress related somatic disorders, peripheral 
neuropathy, neuralgia, neuropathological disorders such as 
5 Alzheimer's disease, AIDS related dementia, diabetic 
neuropathy and multiple sclerosis, disorders related to 
immune enhancement or suppression such as systemic lupus 
erythematosus, and rheumatic diseases such as fibrositis in 
a mammal, including a human, comprising administering to 

10 said mammal an amount of a compound of the formula I, or a 
pharmaceutically acceptable salt thereof, effective in 
treating or preventing such condition. 

The present invention also relates to a pharmaceutical 
composition for antagonizing the effects of substance P in 

15 a mammal, including a human, comprising a substance P 
antagonizing amount of a compound of the formula I, or a 
pharmaceutically acceptable salt thereof, and a 
pharmaceutically acceptable carrier. 

The present invention also relates to a method of 

20 antagonizing the effects of substance P in a mammal, 
including a human, comprising administering to said mammal 
a substance P antagonizing amount of a compound of the 
formula I, or a pharmaceutically acceptable salt thereof. 
The present invention also relates to a pharmaceutical 

25 composition for treating or preventing a disorder in a 
mammal, including a human, resulting from an excess of 
substance P, comprising a substance P antagonizing amount of 
a compound of the formula I, or a pharmaceutically 
acceptable salt thereof, and a pharmaceutically acceptable 

30 carrier. 

The present invention also relates to a method of 
treating or preventing a disorder in a mammal, including a 
human, resulting from an excess of substance P, comprising 
administering to said mammal a substance P antagonizing 
35 amount of a compound of the formula I, or a pharmaceutically 
acceptable salt thereof. 
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The present invention also relates to a pharmaceutical 
composition for treating or preventing a condition selected 
from the group consisting of inflammatory diseases (e.g., 
arthritis, psoriasis, asthma and inflammatory bowel 
5 disease), reflux gastroesophogal disease, hypertension, 
anxiety, depression or dysthymic disorders, colitis, 
psychosis, pain, allergies such as eczema and rhinitis, 
chronic obstructive airways disease, hypersensitivity 
disorders such as poison ivy, vasospastic diseases such as 

10 angina, migraine and Reynaud's disease, fibrosing and 
collagen diseases such as scleroderma, and eosinophilic 
fascioliasis, reflex sympathetic dystrophy such as 
shoulder /hand syndrome, addiction disorders such as 
alcoholism, stress related somatic disorders, peripheral 

15 neuropathy, neuralgia, neuropathological disorders such as 
Alzheimer's disease, AIDS related dementia, diabetic 
neuropathy and multiple sclerosis, disorders related to 
immune enhancement or suppression such as systemic lupus 
erythematosus, and rheumatic diseases such as fibrositis in 

20 a mammal, including a human, comprising an amount of a 
compound of the formula I, or a pharmaceutically acceptable 
salt thereof, effective in antagonizing the effect of 
substance P at its receptor site, and a pharmaceutically 
acceptable carrier, 

25 The present invention also relates to a method of 

treating or preventing a condition selected from the group 
consisting of inflammatory diseases (e.g., arthritis, 
psoriasis, asthma and inflammatory bowel disease) , reflux 
gastroesophogal disease, hypertension, anxiety, depression 

30 or dysthymic disorders, colitis, psychosis, pain, allergies 
such as eczema and rhinitis, chronic obstructive airways 
disease, hypersensitivity disorders such as poison ivy, 
vasospastic diseases such as angina, migraine and Reynaud's 
disease, fibrosing and collagen diseases such as scleroderma 

35 and eosinophilic fascioliasis, reflex sympathetic dystrophy 
such as shoulder /hand syndrome, addiction disorders such as 
alcoholism, stress related somatic disorders, peripheral 
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neuropathy, neuralgia, neuropatho logical disorders such as 
Alzheimer's disease, AIDS related dementia, diabetic 
neuropathy and multiple sclerosis, disorders related to 
immune enhancement or suppression such as systemic lupus 
5 erythematosus, and rheumatic diseases such as fibrositis in 
a mammal, including a human, comprising administering to 
said mammal an amount of a compound of the formula I, or a 
pharmaceutical ly acceptable salt thereof, effective in 
antagonizing the effect of substance p at its receptor site, 

10 The present invention also relates to a pharmaceutical 

composition for treating or preventing a disorder in a 
mammal, including a human, the treatment or prevention of 
which is effected or facilitated by a decrease in substance 
P mediated neurotransmission, comprising an amount of a 

15 compound of the formula I, or a pharmaceutically acceptable 
salt thereof , effective in antagonizing the effect of 
substance P at its receptor site, and a pharmaceutically 
acceptable carrier. 

The present invention also relates to a method of 

20 treating or preventing a disorder in mammal, including a 
human, the treatment or prevention of which is effected or 
facilitated by a decrease in substance P mediated 
neurotransmission, comprising administering to said mammal 
an amount of a compound of the formula I, or a 

25 pharmaceutically acceptable salt thereof, effective in 
antagonizing the effect of substance P at its receptor site. 

The present invention also relates to a pharmaceutical 
composition for treating or preventing a disorder in a 
mammal, including a human, the treatment or prevention of 

30 which is effected or facilitated by a decrease in substance 
P mediated neurotransmission, comprising an amount of a 
compound of the formula I, or a pharmaceutically acceptable 
salt thereof, effective in treating or preventing such 
disorder, and a pharmaceutically acceptable carrier. 

35 The present invention also relates to a method of 

treating or preventing a disorder in mammal, including a 
human, the treatment or prevention of which is effected or 
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facilitated by a decrease in substance P mediated 
neurotransmission, comprising administering to said mammal 
an amount of a compound of the formula I, or a 
pharmaceutical^ acceptable salt thereof, effective in 
5 treating or preventing such disorder. 

The compounds of the formula I have chiral centers and 
therefore exist in different enantiomeric and diasteriomeric 
forms. This invention relates to all optical isomers and 
all stereoisomers of compounds of the formula I, and 

10 mixtures thereof. 

Formula I above includes compounds identical to those 
depicted but for the fact that one or more hydrogen or 
carbon atoms are replaced by radioactive isotopes thereof. 
Such radiolabeled compounds are useful as research and 

15 diagnostic tools in metabolism pharmacokinetic studies and 
in binding assays. Specific applications in research 
include radioligand binding assays, autoradiography studies 
and in xivo binding studies, while specific applications in 
the diagnostic area include studies of the substance P 

20 receptor in the human brain in ijn vivo binding in the 
relevant tissues for inflammation, e.g. immune-type cells or 
cells that are directly involved in inflammatory bowel 
disorders and the like. Included among the radio label led 
forms of compounds of the formula I are the tritium and C w 

25 isotopes thereof. 

Detailed Description of the Invention 
The compounds of the formula I may be prepared as 
described in the following reaction scheme and discussion. 
Unless otherwise indicated, m, w, y, z, R 1 , R 2 , r 3 , r 4 , r*, r« # 

30 R 7 , R s and R 9 in the reaction schemes and discussion that 
follow are defined as above. 
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Scheme 1 illustrates a method of preparing compounds of 



10 



15 



20 



25 



30 



35 



the formula I* Referring to scheme 1, a compound of the 
formula XII is reacted with a compound having the formula 



wherein R 2 and R 5 are defined as above. This reaction is 
generally carried out by adding the compound of formula XII 
in tetrahydrofuran to lithium diisopropylamide 
monotetrahydrofuran at a temperature from about — 78 °C to 
about -50 °C, stirring the resulting mixture for about 0.25 
to about 10 hours, and then adding the compound of formula 
XI to the mixture at approximately the same temperature over 
a period of about 5 minutes to about 1 hour. This reaction 
produces a 6-lactam of the formula X. 

A compound of the formula X is reacted with a 
nitrogen-protecting reagent such as t-butyldimethylsilyl 
chloride (TBDMS-C1) , t-butyldimethylsilyl tr if late 
(TBDMS-OTf) or benzyl bromide/ t-butoxide, preferably 
TBDMS-C1, to form a compound of the formula IX. This 
reaction is typically carried out in a polar solvent such as 
DMF or triethylamine , preferably triethylamine, at a 
temperature of from about 0 to about 140 °C. Room 
temperature is preferred. 

The hydrogen at carbon 3 of the cis amide protected 
lactam of formula IX then is stereochemically inverted by 
addition of a strong base and quenching the anion with a 
proton source, preferably acetic acid f to form the 2,3 trans 
isomer of the amidet protected lactam. This isomerization 
converts the cis lactam to the thermodynamically more stable 
trans form of formula VIII. The solvent should be inert and 
solvent polarity can vary in a broad range. Examples of 
appropriate solvents are tetrahydrofuran, hexane and 
toluene. 
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The 6 lactam of formula VIII is converted into the 
compound of formula VII by simultaneous removal of the TBDMS 
group and cleavage of the fl-lactam. This process is 
typically conducted using a concentrated acid such as 
5 concentrated sulfuric or perchloric acid, preferably 
sulfuric acid, in a polar solvent such as a lower alcohol, 
preferably methanol, for about 0.5 to about 16 hours. 
Suitable reaction temperatures range from about room 
temperature to about 150°C, with the reflux temperature of 
10 the solvent being preferred. The product of this reaction 
is a compound having a structure similar to that of formula 
VII, except that the N-carbobenzyloxy group is replaced by 
hydrogen. Treatment of this compound with benzylchloro- 
formate to produce a compound of the formula VII having the 
15 same stereochemistry is generally carried out in a polar 
solvent such as water, water/ acetone, chloroform, 
dichloroethane or ethyl acetate in the presence of a base. 
Examples of bases that may be used are triethylamine, sodium 
bicarbonate and potassium bicarbonate. This reaction may be 
20 conducted at temperatures from about 0°C to about 100°C, for 
a period of about 5 minutes to about 18 hours. Preferably, 
it is conducted at about 25°C. 

The compound of formula VII may be cyclized to form the 
corresponding compound having the formula VI and the same 
25 stereochemistry with respect to the carbons to which R 2 , R 5 
and COOR 7 are attached, by first reacting it with mercuric 
trifluoroacetate, mercuric chloride or mercuric acetate, and 
then reacting the product of such reaction with sodium 
borohydride, lithium triacetoxyborohydride or a similar 
30 reducing agent. The reaction with the mercury salt is 
usually conducted in a polar solvent at a temperature from 
about -78°C to about 25°C. Suitable solvents include 
tetrahydrofuran, acetonitrile and nitromethane . Reduction 
is carried out preferably using sodium borohydride in 
35 tetrahydrofuran at about 25°C. Reduction with sodium 
borohydride is generally carried out by adding an aqueous 
solution of sodium borohydride to the reaction mixture from 
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the foregoing reaction at a temperature from about -78 °C to 
about 0°C r preferably at about 0°c. 

Treatment of the compound of formula VI so formed with 
about 5 equivalents each of trimethyl aluminum and ammonium 
5 chloride in a nonpolar solvent such as benzene or toluene 
for about 0.5 to about 16 hours yields a compound of the 
formula V having the same stereochemistry. Reaction 
temperatures may range from about room temperature to about 
100 °C, with about 50 °C being preferred* 

10 The conversion of the carboxamide group of the compound 

of formula V to form a compound of the formula IV having the 
same stereochemistry aiay be accomplished by a Hoffmann 
degradation using reagents such as bromine/ sodium methoxide 
in methanol, lead tetraacetate in t-butyl alcohol, tin (IV) 

15 chloride, iodobenzene bis(trifluoroacetate) in aqueous 
acetonitrile, sodium bromide or benzyltrimethyl ammonium 
tribromide* Preferably, the compound of formula V is 
treated with lead tetraacetate in t-butanol. This reaction 
is typically carried out at a temperature from about room 

20 temperature to the reflux temperature of the solvent, 
preferably at the reflux temperature, for about 15 minutes 
to about 10 hours, preferably for about 3 to about 5 hours. 
Reaction of the compound of formula V with an acid such as 
hydrochloric acid, trifluoroacetic acid or perchloric acid 

25 yields a compound of the formula having the same 
stereochemistry. The solvent is typically a solvent such as 
methylene chloride, dioxane, ether or tetrahydrofuran, 
preferably dioxane. This reaction is typically carried out 
at a temperature from about -10 to about 50 °C, preferably at 

30 about 25 °C, for about 0.5 to 24 hours. 

Reductive amination of a compound of the formula R 3 CH0 
in the presence of a compound of the formula IV from the 
above step yields a compound of the formula III having the 
same stereochemistry. Examples of reducing agents that may 

35 be used are hydrogen in the presence of a metal catalyst, 
sodium borohydride, sodium cyanoborohydride and sodium 
triacetoxyborohydride. This reaction is generally carried 
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out in a polar solvent such as acetic acid or a lower 
alkanol, in the presence of a dehydrating agent such as 
molecular sieves, at a temperature from about 0 to about 
50 °C„ Methanol is the preferred solvent and 25 °C is the 
5 preferred temperature. It is also preferable that the pH of 
the reaction mixture be about 4 to about 5. 

Alternatively, compounds of the formula III may be 
formed by acylating a compound of the formula IV with a 
compound having the formula I^COCl, and then reducing the 

10 resulting amide. The acylation is generally conducted in a 
polar solvent (e.g., dichloromethane, tetrahydrofuran or 
ethyl ether), at a temperature from about 0 to about 60 °C. 
The preferred solvent is dichloromethane and the preferred 
temperature is about 25 °C. Examples of reducing agents that 

15 may be used to reduce the amide are lithium aluminum hydride 
and borane dimethyl sulfide. The reduction is typically 
carried out in a polar solvent (e.g., ether, tetrahydrofuran 
or DME) at a temperature from about 0°C to about the reflux 
temperature of the solvent, preferably at about room 

2 0 temperature . 

The carbobenzoxy group, (CBZ) , is then removed by 
reacting it with ammonium formate in the presence of 
palladium on charcoal (e.g., 10% palladium on charcoal) to 
form a compound of formula II. Usually, a polar solvent 

25 such as ethyl acetate or a lower alkanol is used, and the 
reaction is run at a temperature from about room temperature 
to about 150 °C for about 0.5 to about 24 hours. Preferably, 
the reaction is conducted in ethanol at room temperature for 
about 3 to about 24 hours. 

30 The compound of formula II so formed may be converted 

to a compound of the formula I having the same 
stereochemistry, as illustrated in scheme 1, by reacting it 
with a compound of the formula R 6 ~(CH 2 ) m -X, wherein X is 

35 R» 

halo, wherein one of the carbon-carbon single bonds of said 
( c H 2 )ib may optionally be replaced by a carbon-carbon double 
bond, and wherein one of the carbons of said (CH^ may 
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optionally be substituted with R 8 . This reaction is 
typically carried out in the presence of a base such as 
triethylamine or potassium t-butoxide, in a polar solvent 
such as methylene chloride or dichloroethane, and at a 
5 temperature from about room temperature to about 150 °C. 
Preferably, the reaction is carried out at the reflux, 
temperature in methylene chloride in the presence of 
triethylamine. 

The novel compounds of the formula I and the 

10 pharmaceutical^ acceptable salts thereof are useful as 
substance receptor, i.e., they possess the ability to 
antagonize the effects of substance P at its receptor site 
in mammals, and therefore they are able to function as 
therapeutic agents in the treatment of the aforementioned 

15 disorders and diseases in an afflicted mammal. 

The compounds of the formula I which are basic in 
nature are capable of forming a wide variety of different 
salts with various inorganic and organic acids. Although 
such salts must be pharmaceutically acceptable for 

20 administration to animals, it is often desirable in practice 
to initially isolate a compound of the Formula I from the 
reaction mixture as a pharmaceutically unacceptable salt and 
then simply convert the latter back to the free base 
compound by treatment with an alkaline reagent and 

25 subsequently convert the latter free base to a 
pharmaceutically acceptable acid addition salt. The acid 
addition salts of the base compounds of this invention are 
readily prepared by treating the base compound with a 
substantially equivalent amount of the chosen mineral or 

30 organic acid in an aqueous solvent medium or in a suitable 
organic solvent, such as methanol or ethanol. Upon careful 
evaporation of the solvent, the desired solid salt is 
readily obtained. 

The compounds of formula I and their pharmaceutically 

35 acceptable salts exhibit substance P receptor-binding 
activity and therefore are of value, in the treatment and 
prevention of a wide variety of clinical conditions the 
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treatment or prevention of which are effected or facilitated 
by a decrease in substance P mediated neurotransmission. 
Such conditions include inflammatory diseases (e.g., 
arthritis, psoriasis, asthma and inflammatory bowel 
5 disease), anxiety, depression or dysthymic disorders, 
colitis, psychosis, pain, allergies such as eczema and 
rhinitis, chronic obstructive airways disease, 
hypersensitivity disorders such as poison ivy, vasospastic 
diseases such as angina, migraine and Reynaud's disease, 

10 fibrosing and collagen diseases such as scleroderma and 
eosinophilic f ascioliasis, reflex sympathetic dystrophy such 
as shoulder /hand syndrome, addiction disorders such as 
alcoholism, stress related somatic disorders, peripheral 
neuropathy, neuralgia, neuropatho logical disorders such as 

15 Alzheimer's disease, AIDS related dementia, diabetic 
neuropathy and multiple sclerosis, disorders related to 
immune enhancement or suppression such as systemic lupus 
erythematosus, and rheumatic diseases such as fibrositis. 
Hence, these compounds are readily adapted to therapeutic 

20 use as substance receptor for the control and/or treatment 
of any of the aforesaid clinical conditions in mammals, 
including humans. 

The compounds of the f ormula I and the pharmaceutical ly 
acceptable salts thereof hereafter, referred to as the 

25 active compounds of the invention can be administered via 
either the oral, parenteral or topical routes. In general, 
these compounds are most desirably administered in dosages 
ranging from about 5.0 mg up to about 1500 mg per day, 
although variations will necessarily occur depending upon 

30 the weight and condition of the subject being treated and 
the particular route of administration chosen. However, a 
dosage level that is in the range of about 0.07 mg to about 
21 mg per kg of body weight per day is most desirably 
employed. Variations may nevertheless occur depending upon 

35 the species of animal being treated and its individual 
response to treatment, as well as on the type of 
pharmaceutical formulation chosen and the time period and 
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interval at which such administration is carried out. In 
some instances, dosage levels below the lower limit of the 
aforesaid range may be more than adequate, while in other 
cases still larger doses may be employed without causing any 
5 harmful side effect, provided that such larger doses are 
first divided into several small doses for administration 
throughout the day. 

The active compounds of the invention may be 
administered alone or in combination with pharmaceutical ly 

10 acceptable carriers or diluents by either of the three 
routes previously indicated, and such administration may be 
carried out in single or multiple doses- More particularly, 
the novel therapeutic agents of this invention can be 
administered in a wide variety of different dosage forms, 

15 i.e., they may be combined with various pharmaceutically 
acceptable inert carriers in the form of tablets, capsules, 
lozenges, troches r hard candies, powders, sprays, creams, 
salves, suppositories, jellies, gels, pastes, lotions, 
ointments, aqueous suspensions, injectable solutions, 

20 elixirs, syrups, and the like. Such carriers include solid 
diluents or fillers, sterile aqueous media and various 
non-toxic organic solvents, etc. Moreover, oral 

pharmaceutical compositions can be suitably sweetened and/ or 
flavored. In general, the active compounds of this 

25 invention are present in such dosage forms at concentration 
levels ranging from about 5.0% to about 70% by weight. 

For oral administration, tablets containing various 
excipients such as microcrystalline cellulose, sodium 
citrate, calcium carbonate, dicalcium phosphate and glycine 

30 may be employed along with various disintegrants such as 
starch (and preferably corn, potato or tapioca starch) , 
alginic acid and certain complex silicates, together with 
granulation binders like polyvinylpyrrolidone, sucrose, 
gelatin and acacia. Additionally, lubricating agents such 

35 as magnesium stearate, sodium lauryl sulfate and talc are 
often very useful for tabletting purposes. Solid 
compositions of a similar type may also be employed as 
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fillers in gelatin capsules; preferred materials in this 
connection also include lactose or milk sugar as well as 
high molecular weight polyethylene glycols. When aqueous 
suspensions and/ or elixirs are desired for oral 
5 administration, the active ingredient may be combined with 
various sweetening or flavoring agents, coloring matter or 
dyes, and, if so desired, emulsifying and/or suspending 
agents as well, together with such diluents as water, 
ethanol, propylene glycol, glycerin and various like 

10 combinations thereof. 

For parenteral administration, solutions of an active 
compound of the present invention in either sesame or peanut 
oil or in aqueous propylene glycol may be employed. The 
aqueous solutions should be suitably buffered (preferably pH 

15 greater than 8) if necessary and the liquid diluent first 
rendered isotonic. These aqueous solutions are suitable for 
intravenous injection purposes. The oily solutions are 
suitable for intraarticular, intramuscular and subcutaneous 
injection purposes. The preparation of all these solutions 

20 under sterile conditions is readily accomplished by standard 
pharmaceutical techniques well known to those skilled in the 
art. 

Additionally, it is also possible to administer the 
active compounds of the present invention topically when 

25 treating inflammatory conditions of the skin and this may 
preferably be done by way of creams, jellies, gels, pastes, 
ointments and the like, in accordance with standard 
pharmaceutical practice. 

The activity of the compounds of the present invention 

30 as substance receptor is determined by their ability to 
inhibit the binding of substance P at its receptor sites in 
bovine caudate tissue, employing radioactive ligands to 
visualize the tachykinin receptors by means of 
autoradiography. The substance P antagonizing activity of 

35 the herein described compounds may be evaluated by using the 
standard assay procedure described by M. A. Cascieri et al., 
as reported in the Journal of Biological Chemistry . Vol. 
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258, p. 5158 (1983) • This method essentially involves 
determining the concentration of the individual compound 
required to reduce by 50% . the amount of radiolabelled 
substance P ligands at their receptor sites in said isolated 
5 cow tissues, thereby affording characteristic IC^ values for 
each compound tested. 

In this procedure, bovine caudate tissue is removed 
from a -70°c freezer and homogenized in 50 volumes (w./v.) 
of an ice-cold 50 iM Tris (i.e., trimethamine which is 

10 2 -amino-2-hydroxymethy 1-1,3 -propanediol) hydrochloride 
buffer having apHof 7.7. The homogenate is centrif uged at 
30 r 000 x G for a period of 20 minutes. The pellet is 
resuspended in 50 volumes of Tris buffer, rehomogenized and 
then recentrifuged at 3 0,000 x G for another twenty-minute 

15 period. The pellet is then resuspended in 40 volumes of 
ice-cold 50 mM Tris buffer (pH 7.7) containing 2 mM of 
calcium chloride r 2 mM of magnesium chloride w 40 g/ml of 
bacitracin, 4/ig/ml of leupeptin, 2jug of chymostatin and 200 
g/ml of bovine serum albumin. This step completes the 

20 production of the tissue preparation. 

The radioligand binding procedure is then carried out 
in the following manner, viz., by initiating the reaction 
via the addition of 100 jil of the test compound made up to 
a concentration of 1 pM, followed by the addition of 100 pi 

25 of radioactive ligand made up to a final concentration 0.5 
mM and then finally by the addition of 800 pi of the tissue 
preparation produced as described above. The final volume is 
thus 1.0 ml, and the reaction mixture is next vortexed and 
incubated at room temperature (ca. 20 °C) for a period of 20 

30 minutes. The tubes are then filtered using a cell 
harvester, and the glass fiber filters (Whatman GF/B) are 
washed four times with 50 mM of Tris buffer (pH 7.7), with 
the filters having previously been presoaked for a period of 
two hours prior to the filtering procedure. Radioactivity is 

3 5 then determined in a Beta counter at 5 3 % counting 
efficiency, and the IC^ values are calculated by using 
standard statistical methods. 
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The anti-psychotic activity of the compounds of the 
present invention as neuroleptic agents for the control of 
various psychotic disorders may be determined primarily by 
a study of their ability to suppress substance P-induced or 
5 substance P agonist induced hypermotility in guinea pigs. 
This study is carried out by first dosing the guinea pigs 
with a control compound or with an appropriate test compound 
of the present invention, then injecting the guinea pigs 
with substance P or a substance P agonist by intracerebral 

10 administration via canula and thereafter measuring their 
individual locomotor response to said stimulus. 

The present invention is illustrated by the following 
examples. It will be understood, however, that the 
invention is not limited to the specific details of these 

15 examples. 

EXAMPLE l 

A - cj.s-3-f3-CvclohexenvlV-4-phen vl-i-azetxdin-2. Q n*»s 

To a cooled solution of lithium bis(trimethylsilyl) - 
amide (l.o M in tetrahydrofuran (THF) , 91 milliliter, 91 
20 millimoles) at -78 °c was added benzaldehyde (8.57 
milliliter, 84 millimoles) and further stirred for l hour. 
In the meantime, in another flask lithium diisopropylamide- 
monotetrahydrofuran (1.5 M in cyclohexanes, 51.9 milliliter, 
78 millimole) in tetrahydrofuran (150 milliliter) was cooled 
to -78 °C and was then slowly added to a solution of 3- 
cyclohexane-l-acetic acid, methyl ester (10 grams, 65 
millimole) in tetrahydrofuran (100 milliliter) . The 
reaction mixture was further stirred for 1 hour at -78 °C 
followed by the addition of the contents of the first flask 
30 via cannula over a 15 minute period. The cold bath was 
removed and the mixture was allowed to warm to room 
temperature (1 hour). The resulting solution was diluted 
with 100 milliliter of one normal hydrochloric acid (HC1) 
and stirred for one hour. The resulting solution was 
35 extracted with ether (3 X 350 milliliter). The organic 
phases were combined and washed with water, dried (anhydrous 
magnesium sulfate (MgSOJ ) and concentrated in vacuo to 



25 
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afford a residue . which on trituration with ether-pentane 
afforded cis-3- (3-cyclohexenyl) -4-phenyl-l-azetidin-2-ones 
as oil (21.1 grams, 100%) which was used as such in the next 
step, 

5 l H-NMR (CDC1 3 ) { 0.9-2.04 (7H, m) , 3.33 (1H, m) , 4.8 

(1H, t r J = 5.4 Hz), 5.2-5.3 (Q.5H, m) , 5.4-5.65 (1.5H, m) , 
6.01 (1H, bs) r 7.23-7.4 (5H, m) . 

B. cis-3- ( 3-CvclohexenvH -4-phenvl-l- ( tert . -butyldimethYl- 
silvll azetidin-2-ones 

10 To a stirred solution of cis-3-(3-cyclohexenyl) -4- 

phenyl-l-azetidin-2-ones (21.1 grams, 93 millimoles), and 
diisopropylethyl amine (21.0 milliliter, 120 millimoles) in 
methylene chloride (300 milliliter) at 0°C was added tert. 
butyldimethylsilyl triflate (25.6 milliliter, ill 

15 millimoles) . The reaction mixture was further stirred for 
15 minute, and then it was diluted with methylene chloride 
(200 milliliter) and with water. The organic phase was 
successively washed with 1 normal HC1 (1 X 100 milliliter), 
1 normal sodium bicarbonate (NaHC0 3 ) (I X 100 milliliter) and 

20 water (2 X 100 milliliter) . The methylene chloride layer 
was dried (anhydrous MgS0 4 ) and filtered which was 
concentrated under vacuum to afford cis-3-(3-cyclohexenyl) - 
4-phenyl-l- (tert. -butyldimethylsilyl) azetidin-2-ones (36.6 
grams) , 

25 l H-NMR (CDCI3) * 0*24 (3H, s) , 0.93 (9H, s) , 1.1-2.5 

(7H, m), 3.4 (1H, m), 4.69 (1H, t* J = 5.5 Hz), 5.2-5.3 
(0*5H, m), 5.4-5.6 (1.5H, m) , 7.23-7.4 (5H, m) . 

trans-3-f 3 -Cvclohexenv l ) >4-phenvl-lWt^t^ 
butvldimethvl-silvl)azetidin-2-ones 

30 To a stirred solution of cis-3-(3-cyclohexenyl) -4- 

phenyl-i- (tert . -butyldimethylsilyl) azetidin-2-ones (12 . 23 
grams, 36 millimoles) in tetrahydrofuran (125 milliliter) at 
78 °C, was added lithium diisopropylamide in tetrahydrofuran 
(1.5M, 33.6 milliliter, 50 millimoles), and the reaction 

35 mixture was further stirred for 25 minutes. At the end of 
this period, the reaction mixture was quenched with acetic 
acid (5tt in tetrahydrofuran, 16 milliliter, 80 millimole) in 
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tetrahydrofuran (50 milliliter) and was wanned to room 
temperature (-25-C) . Thereafter it was concentrated, under 
vacuum, diluted with 1 normal HC1 and extracted with ether 
(3 X 150 milliliter). The combined organic layers were 
5 washed with water (2 X 100 milliliter), dried (anhydrous 
MgS0 4 ) and filtered. The ether was removed under vacuum to 
afford orange colored oil (17.5 grams) which was loaded on 
a flash silica gel column. Elution with 5% ethyl ether in 
hexane afforded pure trans-3-(3-cyclohexenyl) -4-phenyl-i- 
10 (tert.-butyldimethylsilyl)azetidin-2-ones (6.25 grams, 
melting point 66 °c, 51%) . 

'H-NMR (CDC1 3 ) 6 0.19 (3H, s) , 0.91 (9H, s) , 1.1-2.5 
(7H, m), 3.01 (1H, m), 4.29 (1H, d, J = 2.5 Hz), 5.63 (2H, 
m), 7.23-7.4 (5H, m) . 
15 D * Methyl 2- f 3-CYclohexenvll -3-nh PnV l-3- <h* n * y l rwy- 
carbonvl) amino -propionate^ 

The solution of trans-3-(3-cyclohexenyl) -4-phenyl-i- 
(tert.-butyldimethylsilyl)azetidin-2-ones (2.96 grams, 8.7 
millimoles) in 5% sulfuric acid in methanol (30 milliliter) 

20 was refluxed for 18 hours. At the end of this period, the 
reaction mixture was cooled and carefully neutralized with 
powdered sodium bicarbonate. The contents of the flask were 
concentrated under vacuum and then, after dilution with 
water (200 milliliter), were extracted with methylene 

25 chloride (3 X 150 milliliter) . The combined organic layers 
were dried (anhydrous MgSOJ and filtered. The solvents were 
removed under vacuum to afford hydrolyzed product as a 
brownish oil (2.17 grams, 100%) which was dissolved in ethyl 
acetate (25 milliliter) and cooled to 0»c. To it aqueous 

30 potassium carbonate solution (2 M, 21 milliliter, 42 
millimole) and benzyl chloroformate (1.31 milliliter, 9.2 
millimoles) were added. The reaction mixture was warmed to 
room temperature and the aqueous layer was extracted with 
additional ethyl acetate (2 x 100 milliliter) . The combined 

35 organic layers were dried (anhydrous MgS0 4 ) , filtered and 
concentrated under vacuum to afford orange oil which loaded 
on silica gel column. Elution with 20% ethyl acetate in 
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hexane afforded methyl 2-(3-cyclohexenyl) -3-phenyl-3- 
(benzyloxycarbonylj -amino-propionates (3.45 grams, > 90%). 

'H-NMR (CDC1 3 ) 6 1*2-2.6 (8H, m) , 3.42 (3H, s) , 5.0-5-2 
(3H, m), 5.5-5.7 (2H, m y , f 7.1-7.5 (10H, m) . 
5 E. ( ±) -2-fbenzvloxvcarbonvl) -3-phenvl-2- 

a2abicvclor3.3.1]nonane-4-carboxYlic acid, methyl ester 
To a stirred solution of methyl 2-(3-cyclohexenyl) -3- 
phenyl-3- (benzyloxycarbonyl) amino-propionates (3.42 grams , 
8.7 millimoles) in acetonitrile (40 milliliter) at 0°C, 

10 mercuric trifluoroacetate (5.6 grams r 1.3 millimoles) was 
added. The reaction mixture was warmed to room temperature 
and stirred for 48 hours. The reaction mixture was recooled 
to 0°C and to it a solution of sodium borohydride (2.0 
grams) in water (10 milliliter) was added slowly; it was 

15 stirred for 30 minute during which time grey precipitates 
were formed. At the end of this period the reaction mixture 
was filtered through diatomaceous earth (Celite (trademark)) 
and the filtrate was concentrated under vacuum. The residue 
was suspended in water and extracted with methylene chloride 

20 (3 X 100 milliliter)^ The combined organic layers were 
dried (anhydrous HgS0 4 ) , f iltered and concentrated under 
vacuum to afford an oil (5.0 grams). This was loaded on a 
flash SiC^-gel column; elution with 20% ether in hexane 
afforded (±) -2- (benzyloxycarbonyl) -3-phenyl-2- 

25 azabicyclo[3.3.1]nonane-4-carboxylic acid, methyl ester 
(0.226 grams; 7%). 

! H-NMR (CDCI3) £ 1.2-1.8 (6H, m) , 2.1-2.35 (2H, m) , 2.6- 
2.9 (lH r m), 3.1-3.3 (1H, m) , 3.55 (3H, s) , 4.0-4.2 (1H, m) , 
5.1 (2H, m), 5.7-6.15 (1H, m) , 7.0-7.4 (10H, m) . 

30 F. f±) -2- f benzvloxvcarbonvl) -3— phenvl^-carboxamide^- 
azabicvclo T 3.3. ITnonane 

To a suspension of ammonium chloride (0.52 .gram, 9.6 
millimole) in benzene (19 milliliter) at 5°C, was slowly 
added 2M solution (4. a milliliter, 9.6 millimole) of 
35 trimethyl aluminum in hexane. After the addition was 
complete, the reaction mixture was allowed to warm to room 
temperature and was stirred for 45 minutes until gas 
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evolution had ceased. To it a solution of (±)- 2 - 
(benzyloxycarbonyl) -3-phenyl-2-azabicyclo[3 . 3 . l]nonane-4- 
carboxylic acid, methyl ester (0.76 gram, 1.9 millimole) in 
benzene (10 milliliter) was added and the solution was 
5 maintained at 50-55°C for 48 hours. The reaction mixture 
was cooled to room temperature and was carefully quenched 
with 5% HC1 (3 milliliter) . Then the resulting mixture was 
filtered through diatomaceous earth (Celite (trademark)) and 
the residue was washed with methylene chloride (200 

10 milliliter). The organic layer was separated while the 
aqueous layer was made basic and extracted with methylene 
chloride (200 milliliter). The organic extracts were 
combined, dried (anhydrous MgS0 4 ) and concentrated in vacuo 
to afford (±)-2-(benzyloxycarbonyl)-3-phenyl-4-carboxamid e - 

15 2-azabicyclo[3.3.1]nonane (0.66 gram, 92%). 

'H-NMR (COCI3) S 1.2-2.5 (10H, m) , 2.9-3.2 (1H, m) , 4.4- 
4.2 (1H, m), 5.2 (1H, m), 5.4-6.0 (3H, m) , 7.15-7.5 (10H, 
m) . 

6 * m-2-fbenzvloxvcarbonvl W- P h e nv1-4- am i nn . ? _ 
20 azabicvclor3 . 3 . 1 Innnapo 

To a solution of (±)-2-(benzyloxycar&onyl) -3-phenyl-4- 
carboxamide-2-azabicyclo[3.3.1]nonane (0.66 gram, 1.8 
millinoles) in acetonitrile (9 milliliter) and water (9 
milliliter) was added bi[ (trif luoroacetoxy ) iodo] benzene (0.9 

25 grams, 2.1 millimoles) . The reaction mixture was stirred 
for 18 hours at room temperature and then poured into ether 
(200 milliliter). The ether layer was extracted with 1 
normal HC1 (2 X 100 milliliter) . The combined acidic layers 
were made alkaline with 10% ammonium hydroxide and extracted 

30 with methylene chloride (3 X 100 milliliter) . The combined 
methylene chloride layers were dried (anhydrous Mgso 4 ) , 
filtered and concentrated under vacuum to afford (±)-2- 

(benzyloxycarbonyl)-3-phenyl-4-amino-2- 
azabicyclo[3.3.l]nonane as yellow oil (0.36 grams, 57%). 
35 'H-NMR (COCI3) 6 1.3-2.4 (9H, m) , 3.4 (1H, d, J = 8 Hz), 

4.32 (1H, bs), 4.9-5.1 (2H, m) , 5.33 (1H, d, J = 8 Hz) , 7.0- 
7.4 (10H, m) . 
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H. f ± ) - 3 -ph envl-4*f 2-methoxvbenzvl\ amino-2- 
azabicvcio r 3 . 3 . 11 nonane 

2 - (benzyloxycarbonyl) -3-phenyl-4-amino-2- 
azabicyclo[3.3 .l]nonane (0.36 gram, i.o millimole) was 
5 dissolved in methanol (10 milliliter) and the pH of the 
medium was adjusted to 5 with the help of methanolic HC1. 
Crushed 4A° molecular sieves (-1.0 gram), sodium 
cyanobqrohydride (66 mgs, 1.0 millimole) and o-methoxy 
benz aldehyde (0*167 gram, 1.2 millimole) were added and the 

10 resulting reaction mixture was stirred at room temperature 
for 16 hours. At the end of this period, the reaction 
mixture was filtered through diatomaceous earth (Celite 
(trademark) ) and the filtrate was taken up in aq. ammonium 
hydroxide. The aqueous phase was extracted with methylene 

15 chloride (3 X 60 milliliter) and dried (anhydrous MgS0 4 ) . 
The solvents were removed under reduced pressure to afford 
an oily residue (0.56 gram) . This was dissolved in ethanol 
(20 milliliter) and to it 10% palladium on carbon (0.56 
gram) and ammonium formate (0.56 gram) were added. The 

20 resulting reaction mixture was stirred at 25 *C for 4 hours. 
At the end of this period, the reaction mixture was filtered 
through diatomaceous earth (Celite (trademark) ) which was 
washed with ethanol (50 milliliter) and methylene chloride 
(100 milliliter) . The solvents were removed under vacuum to 

25 afford solid which was taken up in aqueous ammonium 
hydroxide and extracted with methylene chloride (3 X 60 
milliliter) * The organic extracts were combined and dried 
(anhydous MgS0 4 ) . Evaporation of the solvents under reduced 
pressure afforded a yellow oil (331 mgs) . This on treatment 

30 with ether-HCl a afforded yellow gummy salt which on 
crystallization from methanol-ethyl acetate afforded 
analytically pure (±) -3-phenyl-4- ( 2 -methoxy benzyl) amino-2- 
azabicyclo [3. 3.1] nonane dihydrochloride (124 mg, 30%). The 
structure was further confirmed by single crystal X-ray 

35 crystallographic analysis. 

M.p. 241°C (dec, HC1 salt). 
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'H-NMR (CDCI3) 6 1.38 (1H, dt, J = 2.0, 12.4 Hz) , 1.7- 
2.4 (10H, m) 2.71 (1H, t, J = 3 Hz), 3.31 (2H, mdd, J = 13.7 
Hz), 3.31 (3H, s), 3.61 (1H, d, J = 13.7 Hz) , 4.84 (1H, d f 
J = 3.7 HZ), 6.66 (1H, d, J = 8 Hz) , 6.79 (1H, dt, J = 1.0, 
5 7.5 HZ), 7.93 (1H, dd, J = 1.5, 7.5 Hz), 7.1-7.4 (6H, m) . 

t3 C-NMR (CDCI3) S 21.3, 27.3, 27.8, 29.3, 32.1, 46.9, 
47.3, 57.7, 60.1, 109.8, 119.9, 126.5, 127.8, 128.2, 128.3, 
129.7, 142.3, 156.6. 

ChHhNjCWHCI-O.SC^OH: C, 63.52; H, 7.58; N, 6.58. 
10 Found: C, 63.29; H, 7.49; N, 6.52. 
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A compound of the formula 



(CH 2 ) 



/ (ch 2 v 



15 





I 



20 



25 



wherein m is an integer from 0 to 8, and any one of the 
carbon-carbon single bonds of (d^) m may optionally be 
replaced by a carbon-carbon double bond or a carbon-carbon 
triple bond, and any one of the carbon atoms of said (CH 2 ) n 
may optionally be substituted with R s ; 
w is an integer from 0 to 2; 
y is an integer from 1 to- 4; 

2 is an integer from 1 to 4, and wherein any one of the 
carbon atoms of said (CH 2 ) r may optionally be substituted with 

R 4 ; 

R 1 is hydrogen or (q-Cg) alkyl optionally substituted 
with hydroxy, alkoxy or fluoro; 

R 2 is a group selected from hydrogen, (q-Cg) straight or 
branched alkyl, (Cj-C^cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, indanyl, and naphthyl; 
35 heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and quinolyl; phenyl (q-Ce) alkyl, benzhydryl and benzyl, 
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wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl, and wherein each of said aryl and heteroaryl groups 
and the phenyl moieties of said benzyl, phenyl (C^) alkyl 
5 and benzhydryl may optionally be substituted with one or 
more substituents independently selected from halo, nitro, 
(C,-c 6 ) alkyl, (C,-C 6 )alkoxy, trif luoromethyl, amino, 

o o 
10 (C.-cj-alkylamino, (C,-C 6 ) alkyl-O-c-, (C,-C 6 ) alkyl-o-c- 

O o 
(C,-c 6 ) alkyl, (C,-C 6 )alkyl-c-0-, (C,-C 6 ) alkyl-C- 



15 



0 O 
(C,-C s )alkyl-o-, (C.-cjalkyl-O, (C,-c 6 ) alkyl-C- 

O 

(C,-C 6 ) alkyl-, di-(c,-c 6 )alkylamino, -CNH- (C,-C 6 ) alkyl, (C,-c 6 )- 
20 o Oo 

alkyl-c-NH-(C,-C 6 ) alkyl, -NHCH and -NHC-(C r C 6 ) alkyl; and 
wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
25 pyridyl; 

R s is hydrogen, phenyl or (C,-c 6 ) alkyl; 
or R 2 and R 5 , together with the carbon to which they are 
attached, form a saturated carbocyclic ring having from 3 to 
7 carbon atoms wherein one of said carbon atoms may 
optionally be replaced by oxygen, nitrogen or sulfur; 

R 3 is aryl selected from phenyl, indanyl, and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazblyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and quinolyl; or cycloalkyl having 3 to 7 carbon atoms 
wherein one of said carbon atoms may optionally be replaced 
by nitrogen, oxygen or sulfur; wherein each of said aryl and 
heteroaryl groups may optionally be substituted with one or 
more substituents, and said (C,-C 7 ) cycloalkyl may optionally 
be substituted with one or two substituents, each of said 
substituents being independently selected from halo, nitro, 
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(C,-C 6 ) alkyl optionally substituted with from one to three 
fluorine atoms , (C 1 -G 6 ) alkoxy optionally substituted with 
from one to three fluorine atoms, tr if luor omethy 1 , phenyl, 

amino, (C t -C 6 )alkylamino, (C x -C 6 ) dialkylamino, 

0 0 0 

II II II 

-C-NH-cq-CgJalkyl, (Ci-C^alkyl-c-NH-tCj-CgJalkyl, -NHCH and 



o 
If 

-NEC- (Cj-CJ alky 1; 

R 4 is independently selected from hydrogen, hydroxy, 
15 halo, amino f oxo (=0), nitrile, 

(C^CJalkylamino, di-^-CJalkylamino, (q-C^alkoxy, 
o o 

II If. 
(Ct-C 6 ) alkyl-O-C- , (C x -c 6 ) alkyl-o-c- (C^c*) alkyl, 

20 o o 

II II 
(C r c 6 ) alkyl-C-O- , (C r c 6 ) alky 1-c- (C r CJ alkyl-0- , 

hydroxy- (C t -C 6 ) alkyl , (C x -C 6 ) alkoxy (C,-C 6 ) alkyl , 

O o 

25 II II 

(Cj-C 6 )alkyl-C-, (Ct-C^alkyl-c-cq-CJ alkyl-, and the groups 

set forth in the definition of R 1 ; 

0 

30 R« is NHCR 9 , NHCHjR 9 , NHS0 2 R 9 or one of the groups set 

forth in any of the definitions of R 2 and R 4 ; 

R 8 is oxiinino (=NOH) or one of the groups set forth in 
any of the definitions of R 2 and R 4 ; 

R 9 is (C x -C 6 ) alkyl, hydrogen, phenyl or phenyl (Cj- 
35 C 6 ) alkyl; 

with the proviso that (a) when m is 0, R 8 is absent, (b) 
neither R 4 , R 6 , nor R R can form, together with the carbon to 
which it is attached r a ring with R 5 , and (c) the sum of y 
and z must be less than 7. 
40 2- A compound according to claim 1 wherein m, w, y, 

z, R 3 , R 4 , R 5 , R 6 and R 8 are defined as in claim 1 and R 2 is a 
radical selected from hydrogen, phenyl, naphthyl and 
benzhydryl; wherein each of said phenyl, naphthyl and 
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benzhydryl may optionally be substituted with one or more 
substituents independently selected from halo, nitro, (C,-c 4 ) 
alkyl, (C,-C 4 )alkoxy, trif luoromethyl , amino, 

* 0 o 

II II 
(C,-C 4 )-alkylamino, (C,-C 4 ) alkyl-O-C-, (C,-c 4 )alkyl-o-C- 

O o 
(C,-C 6 ) alkyl, (C,-c 4 )alkyl-c-o-, (C,-c 4 )alkyl-c- 
10 o 0 
(C,-C 6 ) alky 1-0- , (C-C 4 )alkyl-c-, (C,-C 6 ) alkyl -c- 

0 

15 (C,-C 6 ) alkyl-, di-(C,-c 6 )alkylamino, -CNH- (C,-c 4 ) alkyl, (C,-c 6 )- 
O 0 o 

alkyl-c-NH-fC,-^) alkyl, -NHCH and -NHC-^-CJ alkyl; and 
wherein one of the phenyl moieties of said benzhydryl may 
20 optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl. 

3. A compound according to claim l wherein m, w, y, 
z, R 3 , R J , R* and R» are defined as in claim l and R 2 is a 
group selected from hydrogen, phenyl, naphthyl and 
25 benzhydryl; wherein each of said phenyl, naphthyl and 
benzhydryl may optionally be substituted with one or more 
substituents independently selected from halo, nitro, (C -C 6 ) 
alkyl, (C,-c 6 ) alkoxy, trif luoromethyl, amino, 



° o 



30 I, 

(c,-C 4 )-alkylamino, (C,-c 4 ) alkyl-o-c-, (q-Cjjalkyl-o-c- 

O o 

(C,-C 6 )alkyl, (C 1 -C 6 )alkyl-c-0-, (C,-C 4 ) alkyl-c- 
35 .° O 

(C,-c 6 )alkyl-0-, (C,-C 6 )alkyl-c-, (C.-CJ alkyl-c- 

0 
II 

40 (c,-c 4 ) alkyl-, <Ji-(C,-c 6 )alkylamino, -CNH- (C,-c 4 ) alkyl, (c,-c 4 ) - 
i o o 

alkyl-C-NH-fC-C,) alkyl, -nhA and -NhJ-(C,-C 6 ) alkyl; and 
wherein one of the phenyl moieties of said benzhydryl may 
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optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; and 

R* is independently selected from hydrogen, hydroxy, 
halo, amino, oxo (=0), nitrile, 
5 (C t -C 6 )alkylamino f di-(C,-C 6 )alkylamino, (C,-C 6 )alkoxy, 

O 0 

If II 
(C r c 6 ) alkyl-O-C-, (C,-C 4 ) alkyl-O-C- (C r C 6 ) alkyl , 

O o 

1° II II 

(C,-C tf )alkyl-C-0-, (CrCJalkyl-C-Cq-Q) alky 1-0- , 

hydroxy- CC,-C 6 ) alkyl, (C,-C 5 ) alkoxy (C,-C s ) alkyl 

0 o 

II II 
15 (Ci-Cj)alkyl-C-, (C l -C 6 )alkyl-C-(C 1 -C 6 ) alkyl-, (C t -C 6 ) alkyl and 

phenyl. 

4. A compound according to claim 2, wherein said 
compound is (3RS,4RS) -3-phenyl-4-(2-methoxybenzyl) amino-2- 
azabicyclo[3 . 3 . ljnonane. 
20 5. A compound of the formula 



25 



30 



(CH 2 ) y 




NH 2 



IV 




wherein 

35 w is an integer from 0 to 2; 

y is an integer from I to 4; 

z is an integer from 1 to 4, and wherein any one of the 
carbon atoms of said (CRj) z may optionally be substituted with 
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R 2 is a group selected from hydrogen, (C,-C 6 ) straight l..- 
branched alkyl, (C 3 -C,) cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, indanyl, and naphthyl; 
5 heteroaryl selected from thienyl , furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and quinolyl; phenyl (C^-Cj) alky 1, benzhydryl and benzyl, 
wherein one of the phenyl moieties of said benzhydryl may 
optionally b~ replaced by naphthyl, thienyl, furyl or 
10 pyridyl, and wherein each of said aryl and heteroaryl groups 
and the phenyl moieties of said benzyl, phenyl (Cj-Cj) alkyl 
and benzhydryl may optionally be substituted with one or 
more substituents independently selected from halo, nitro, 
(C,-C 6 ) alkyl, (Cj-C^alkoxy, trif luoromethyl, amino, 



O o 

II II 
(C,-C 6 )-alkylamino, (C r C 6 )alkyl-o-c-, (C,-C 6 )alkyl-0-C- 



20 (C,-C 6 ) alkyl, (C.-cjalkyl-C-O-, <C,-c 6 )alkyl-c- 

0 o 
(C.-c^alkyl-O-, (C,-C 6 )alkyl-C-, (C,-c 6 ) alkyl-c- 



O 



(c,-c s ) alkyl-, di-(C,-c 4 )alkylamino, -CNH-(c,-c 6 )alkyl, (C,-c s )- 

alkyl-c-NH-CC-QJalkyl, -NHCH and -NHC-fq-cj alkyl; and 
30 wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; 

R 5 is hydrogen, phenyl or ( C,-c s ) alkyl; 
or R 2 and R s , together with the carbon to which they are 
35 attached, form a saturated carbocyclic ring having from 3 to 
7 carbon atoms wherein one of said carbon atoms may 
optionally be replaced by oxygen, nitrogen or sulfur; 

R 4 is independently selected from hydrogen, hydroxy, 
halo, amino, oxo (=0) , nitrile, 
40 (C.-Cgjalkylamino, di-(C r c 6 )alkylamino, (C,-c 6 ) alkoxy, 
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(C,-C 6 ) alkyl-O-C- , (C r C 6 ) alkyl-O-C- (C r C 6 ) alkyl , 
O o 

5 II I 

(q-CJalkyl-C-o-, (C,-c 6 )alkyl-C-(C,-c < )alkyl-o-, 

hydroxy- (C,-C 6 ) alkyl, (0,-0*) alkoxy(C,-C 6 ) alkyl, 

O o 

II II 
10 (Ct-CsJalkyl-C-, (q-Cg) alkyl-C- ( q-Cg) alkyl-, and the groups 

set forth in the definition of R 2 . 

6. A compound according to claim 5, wherein said 

compound is (3RS, 4RS) -2- (benzyloxycarbonyl) -3-phenyl-4- 

amino-2-azabicyclo[3 . 3 . ljnonane. 

15 7. a compound of the formula 



(CH 2 ) 



20 



25 




/ (Cf i^w C0NH 2 

H 




R 5 R 2 



30 



35 



wherein 

v is an integer from 0 to 2; 
y is an integer from 1 to 4; 

z is an integer from 1 to 4, and wherein any one of the 
carbon atoms of said (CHJ. e may optionally be substituted with 

R 4 ; 

R 2 is a group selected from hydrogen, (C^CJ straight or 
branched aljtyl, (C 3 -Cj) cycloalkyl wherein one of the carbon 
atoms may optionally be. replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, indanyl, and naphthyl; 
heteroaryl selected from.thienyl, furyl, pyridyl, thiazolyl, 
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isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and quinolyl; phenyl (C^-CJ alkyl, benzhydryl and benzyl, 
wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
5 pyridyl, and wherein each of said aryl and heteroaryl groups 
and the phenyl moieties of said benzyl, phenyl (c 2 -c 6 ) alky 1 
and benzhydryl may optionally be substituted with one or 
more substituents independently selected from halo, nitro, 
(C,-C 6 ) alkyl, (Cj-Cg) alkoxy, trif luoromethyl, amino, 
10 O o 

(q-CfiJ-alkylamino, (C,-C 6 )alkyl-0-c-, (C,-C 6 ) alkyl-O-c- 

o o 

ii n 

15 (C,-c 6 )alkyl, (C,-c 6 )alkyl-C-o-, (C,-C 6 )alkyl-C- 

o o 

(C.-c^alkyl-O-, (C,-C 6 )alkyl-c-, (C,-c 6 )alkyl4- 

o 

20 || 

(C.-C,) alkyl-, di-CCj-c^alkylamino, -GNH-(c,-c 6 ) alkyl, (C,-c 6 )- 
o 0 0 

ii ii n 

alkyl-C-NH-(C,-C s ) alkyl, -NHCH and -NHC-(C,-C 6 ) alkyl; and 
25 wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; 

R J is hydrogen, phenyl or (Cj-CJ alkyl ; 

or R 2 and R s , together with the carbon to which they are 

30 attached, form a saturated carbocyclic ring having from 3 to 

7 carbon atoms wherein one of said carbon atoms may 

optionally be replaced by oxygen, nitrogen or sulfur; 

R 4 is independently selected from hydrogen, hydroxy, 

halo, amino, oxo (=0), nitrile, 

35 (C,-C 4 )alkylamino, di-(C r C 4 )alkylamino, (C.-CJ alkoxy, 

O o 

II II 
(Cj-CjJalkyl-o-C-, (q-c^alkyl-o-c-fc.-C*) alkyl, 

0 o 

40 II || 

(C,-C 6 ) alky 1-C-O- , (C,-C 6 ) alkyl-c- ( C,-c s ) alky l-O- , 

hydroxy- (C,-C 6 ) alkyl, (C,-c 6 ) alkoxy (C,-C 6 ) alkyl, 



WO 93/23380 



PCT/US93/0I429 



-46- 

O 0 

If I 

(C r c 6 )alkyl-o, {C r C s ) ■■alkyl-c-(c 1 -c 6 } alkyl-, and the groups 

set forth in the definition of R 2 . 

8. A compound according to claim 7, wherein said 
compound is (3RS, 4RS) -2-(benzyloxycarbonyl) -3-phenyl-4- 
carboxamide-2-azabicyclo[3 . 3 . IJnonane. 

9. A compound of the formula 




wherein 

w is an integer from 0 to 2; 
) Y is an integer from 1 to 4; 
25 z is an integer from 1 to 4, and wherein any one of the 

carbon atoms of said (CH 2 ) r may optionally be substituted with 
R 4 ; 

R 2 is a group selected from hydrogen, (q-CJ straight or 
branched alkyl, (Ca-C?) cycloalkyl wherein one of the carbon 

30 atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, indanyl, and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and quinolyl; phenyl (C^-CJ alkyl, benzhydryl and benzyl, 

35 wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl, and wherein each of said aryl and heteroaryl groups 
and the phenyl moieties of said benzyl, phenyl (C,-C 6 ) alkyl 
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and benzhydryl may optionally be substituted with one or 
more substituents independently selected from halo, hitro, 
(C,-C 6 ) alkyl, (C,-C 6 )alkoxy, trif luoromethyl , amino, 



9 O 



5 () 

(C r C 6 )-alkylamino, (C,-C 6 )alkyl-o-C-, (C.-cjalkyl-o-C- 

O 0 
(C,-C 6 )alkyl, (q-CJalkyl-C-O-, (C,-C 6 )alkyl-c- 



10 O 



II li 
(C,-c 6 ) alky l-o- , (C r C 6 )alkyl-C-, (q-cjalkyl-c- 



O 



!5 (C.-Cj) alkyl-, di-(c,-C 6 )alkylamino, -CNH-(C,-c 6 ) alkyl, (C,-c„) - 
B o o 

alkyl-c-NH-( Cl -C 6 )alk y i, -NHCH and -NHC- (c r C 6 ) alkyl; and 
wherein one of the phenyl moieties of said benzhydryl may 

20 optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; 

R 5 is hydrogen, phenyl or (q-CJ alkyl; 

or R* and R J , together with the carbon to which they are 
attached, form a saturated carbocyclic ring having from 3 to 
25 7 carbon atoms wherein one of said carbon atoms may 
optionally be replaced by oxygen, nitrogen or sulfur; 

R* is independently selected from hydrogen, hydroxy, 
halo, amino, oxo (=0) , nitrile, 

(C,-C 6 )alkylamino, di-(c,-C 6 )alkylamino, (Cj-ajalkoxy, 

|| || 
(C,-c 6 ) alkyl-O-c- , ( C ,-C 6 ) alkyl-o-C- (C,-c 6 ) alkyl , 
o o 

35 (C,-c 6 )alkyl-c-o-, (c I -c s )alkyl-c-(c I -c 6 )alkyl-o- / 
hydroxy- (C,-c 6 ) alkyl , ( Cl -c tf ) alkoxy (C,-C 6 ) alkyl, 
O o 

(C.-C^alkyl-C-, (C 1 -c 4 )alkyl-c-(c,-c 6 ) alkyl-, and the groups 
40 set forth in the definition of R 2 ; and R 7 is selected from 
Hydrogen and alkyl (C,-c 6 ) . 



WO 93/23380 



PCT/US93/01429 



10 



15 



-48- 



10. A compound according to claim 9 f wherein said 
compound is (3RS,4RS)-2-(benzyloxycarbonyl)-3-phenyl-2- 
azabicyclo[3.3.1]nonane-4-carboxylic acid, methyl ester. 

11. A compound of the formula 

5 

(CH 2 ) Z 



H 



R 7 00C- 



HN- 




(CH 2 ) 



(CH 2 ) y 



CbZ R5 R 



VII 



20 



25 



wherein 

w is an integer from 0 to 2; 
y is an integer from l to 4; 

z is an integer from 1 to 4, and wherein any one of the 
carbon atoms of said (CHj), may optionally be substituted with 

R 2 is a group selected from hydrogen, (C^Cj) straight or 
branched alkyl, (C3-C,) cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, indanyl, and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
30 and quinolyl; phenyl (Ci-Cjjalkyi, benzhydryl and benzyl, 
wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl, and wherein each of said aryl and heteroaryl groups 
and the phenyl moieties of said benzyl, phenyl (C 2 -C 6 ) alkyl 
and benzhydryl may optionally be substituted with one or 
more substituents independently selected from halo, nitro, 
(C,-C 6 ) alkyl, (C,.-Ci) alkoxy, trif luoromethyl, amino, 



35 
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O 



(q-C^-alkylamino, (C,-C 4 )alkyl-o-C-, (C,-C 6 ) alkyl-o-c- 

0 o 

5 D II 

(C,-C 6 ) alkyl, (C,-C 6 )alkyl-c-o-, (C.-CJ alkyl-C- 

O o 

II II 
(C,-c 6 )alkyl-o-, (C,-c 6 ) alkyl-C-, (C,-c 6 )alkyl-c- 

10 o 

(C,-C 6 ) alkyl-, di-(C,-C s )alkylamino, -Jnh-(C,-C 6 ) alkyl, (C,-c 4 ) - 
O 0 0 

H II II 

15 alkyl-C-NH-(C,-C 6 ) alkyl, -NHCH and -NHC-(C,-C 6 ) alkyl; and 

wherein one of the phenyl moieties of said ben2hydryl may 

optionally be replaced by naphthyl, thienyl, furyl or 

pyridyl; 

R 5 is hydrogen, phenyl or (C,-C 6 ) alkyl; 
20 or R 2 and R 5 , together with the carbon to which they are 

attached, form a saturated carbocyclic ring having from 3 to 
7 carbon atoms wherein one of said carbon atoms may 
optionally be replaced by oxygen, nitrogen or sulfur; 

R 4 is independently selected from hydrogen, hydroxy, 
25 halo, amino, oxo (=0) , nitrile, 

(Cj-Cgjalkylamino, di-(C,-C 6 )alkylamino, (C,-C 6 )alkoxy, 
o o 

(0,-Cs) alkyl-o-c-, (C,-c 6 ) alkyl-o-c- (c.-cj alkyl , 
30 o O 

II II 

(C,-c 6 ) alkyl-C-O-, (C,-C„) alkyl-C- (C,-C s ) alkyl-o- , 
hydroxy- (C,-C 6 ) alkyl , (C,-c 6 ) alkoxy ( C,-C 6 ) alkyl , 
0 o 

35 , H II 

(C.-c,) alkyl-C-, (C,-C 6 ) alkyl-C- (C,-C 6 ) alkyl-, and the groups 

set forth in the definition of R 2 and R 7 is selected from 
hydrogen and alkyl (C,-Cj) . 
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A compound of the formula 



H 



n 




(CH 2 ) V 
(CH 2 ) U y 



TBDHS 7 I 
R 5 



15 



20 



25 



30 



35 



VIII 



wherein 

v is an integer from 0 to 2; 
y is an integer from 1 to 4; 

z is an integer from 1 to 4, and wherein any one of the 
carbon atoms of said (CH 2 )* may optionally be substituted with 
E*; 

R 2 is a group selected from hydrogen, (q-Cg) straight or 
branched alkyl, (Cj-c^cycloalkyl wherein one of the carbon 
atoms may optionally be replaced by nitrogen, oxygen or 
sulfur; aryl selected from phenyl, indanyl, and naphthyl; 
heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, 
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl 
and guinolyl; phenyl (C^-Cs) alky 1 , benzhydryl and benzyl, 
wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl, and wherein each of said aryl and heteroaryl groups 
and the phenyl moieties of said benzyl, phenyl (Cj-C^) alkyl 
and benzhydryl may optionally be substituted with one or 
more substituents independently selected from halo, nitro, 
(Ci-C 6 )alkyl, (Ct-CJalkoxy, trif luoromethyl, amino, 
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O 



(C,-C 6 )-alkylamino, (C,-c 4 )alkyl-0-c-, (C,-c 6 ) alkyl-o-c- 

o o 

(C,-C 6 ) alkyl, (C,-^) alkyl-C-O-, (C,-c 6 ) alkyl-C- 



(c,-c 6 ) alky l-o- , (c,-c 6 )alkyl-c-, (c,-c 6 )alkyl-c- 
10 o 

(C,-C 6 ) alkyl-, di-(C,-C 6 )alkylamino, -CNH- (C,-C 6 ) alkyl, (C,-C 6 ) - 
O Oo 

II II II 

15 alkyl-C-NH-(C,-C 6 ) alkyl, -NHCH and -NHC-(C,-C 6 ) alkyl; and 

wherein one of the phenyl moieties of said benzhydryl may 
optionally be replaced by naphthyl, thienyl, furyl or 
pyridyl; 

R 5 is hydrogen, phenyl or (C,-C 6 ) alkyl; 
20 or R J and R 5 , together with the carbon to which they are 

attached, form a saturated carbocyclic ring having from 3 to 
7 carbon atoms wherein one of said carbon atoms may 
optionally be replaced by oxygen, nitrogen or sulfur; 

R 4 is independently selected from hydrogen, hydroxy, 
25 halo, amino, oxo (=0), nitrile, 

(Ci-C^alkylamino, di-fCj-CjJalkylamino, (C,-C 6 ) alkoxy, 
0 o 

•I II 
(C,-C,) alkyl-O-C- , (C.-C*) alkyl-O-C- (Cj-Cs) alkyl , 

30 O 0 

II « 

(C -Ct) alky l-c-0- , (C,-C 6 ) alkyl-C- (c,-c 6 ) alkyl-O- , 
hydroxy- (C,-C 6 ) alkyl , (C.-CJ alkoxy (C,-C 6 ) alkyl , 
O o 

35 , « II 

(C,-c 4 ) alkyl-C-, (C,-C 6 )alkyl-c-(c,-c 6 ) alkyl-, and the groups 

set forth in the definition of R 2 . 

13. A pharmaceutical composition for treating or 

preventing a condition selected from the group consisting of 

40 inflammatory diseases, anxiety, colitis, depression or 

dysthymic disorders, psychosis, pain, allergies, chronic 

obstructive airways disease, hypersensitivity disorders, 
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vasospastic diseases , fibrosing and collagen diseases, 
reflex sympathetic dystrophy , addiction disorders, stress 
related somatic disorders, peripheral neuropathy, neuralgia, 
neuropathological disorders, disorders related to immune 
5 enhancement or suppression and rheumatic diseases in a 
mammal, comprising an amount of a compound according to 
claim 1 effective in preventing or treating such condition 
and a pharmaceutically acceptable carrier. 

14. A method of treating or preventing a condition 
10 selected from the group consisting of inflammatory diseases 

anxiety, colitis , depression or dysthymic disorders , 
psychosis, pain, allergies, chronic obstructive airways 
disease, hypersensitivity disorders, vasospastic diseases, 
fibrosing and collagen diseases, reflex sympathetic 

15 dystrophy, addiction disorders, stress related somatic 
disorders, peripheral neuropathy, neuralgia, 
neuropathological disorders, disorders related to immune 
enhancement or suppression and rheumatic diseases in a 
mammal, comprising administering to a mammal in need of such 

20 treatment or prevention an amount of a compound according to 
claim 1 effective in preventing or treating such condition. 

15. A pharmaceutical composition for antagonizing the 
effects of substance P in a mammal, comprising a substance 
P antagonizing effective amount of a compound according to 

25 claim 1 and a pharmaceutically acceptable carrier • 

16* A method of antagonizing the effects of substance 
P in a mammal, comprising administering to said mammal a 
substance P antagonizing effective amount of a compound 
according to claim 1* 

30 17. A pharmaceutical composition for treating or 

preventing a condition in a mammal, the treatment or 
prevention of which is effected or facilitated by a decrease 
in substance P mediated neurotransmission, comprising an 
amount of a compound according to claim 1 effective in 

35 antagonizing the effect of substance P at its receptor site 
and a pharmaceutically acceptable carrier. 
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18. A method of treating or preventing a condition in 
a mammal, the treatment or prevention of which is effected 
or facilitated by a decrease in substance P mediated 
neurotransmission, comprising administering to a mammal in 

5 need of such treatment or prevention an amount of a compound 
according to claim 1, or a pharmaceutically acceptable salt 
thereof, effective in antagonizing the effect of substance 
P at its receptor site. 

19. A pharmaceutical composition for treating or 
10 preventing a condition in a mammal, the treatment or 

prevention of which is effected or facilitated by a decrease 
in substance P mediated neurotransmission, comprising an 
amount of a compound according to claim l, or a 
pharmaceutically acceptable salt thereof, effective in 
15 treating or preventing such condition and a pharmaceutically 
acceptable carrier. 

20. A method of treating or preventing a condition in 
mammal, the treatment or prevention of which is effected or 
facilitated by a decrease in substance P mediated 

20 neurotransmission, comprising administering to a mammal in 
need of such treatment or prevention an amount of a compound 
according to claim 1 effective in 'treating or preventing 
such condition. 
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